Early life events can alter gene expression through DNA methylation. The methylation status of the exon 1 7 promoter of the glucocorticoid receptor (Nr3c1 gene) in hippocampus associates with frequency of pup licking. Much of this work was conducted with male rats. Because dams more frequently lick male pups, this may contribute to sex differences in phenotypes through DNA methylation. Modifying litter gender composition (LGC), in which offspring of single-sex litters are compared to mixed-sex litters, alters maternal behavior. Previously, we demonstrated that LGC and sex affected pup licking times as well as anxiety and hippocampal DNA methylation of the Nr3c1 exon 1 7 promoter gene in adolescence. Now, we expand upon this work by examining effects in cerebellum and measuring mRNA levels. We also re-assessed DNA methylation in hippocampus using pyrosequencing and re-analyzed pup licking with the more commonly used frequency measure. Litters, culled to 8 pups on postnatal day 1 (PN1), were assigned to one of three conditions: all male (n = 10), all female (n = 12), or half of each sex (n = 20). Licking was rated on PN4, 7, and 10. On PN35, hippocampal and cerebellar samples were obtained. Singlesex males were licked the least and mixed-sex males, the most. Hippocampal Nr3c1 mRNA levels were lowest in mixed females with no LGC or Sex effects in DNA methylation. Cerebellar DNA methylation levels were lowest in mixed males with no effect on mRNA levels. Maternal pup licking associated with DNA methylation of the Nr3c1 exon 1 7 promoter gene in cerebellum and with hippocampal mRNA.
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Introduction
Understanding processes that contribute to vulnerability or resiliency to develop stress-related mental disorders is an important goal because information gained should help promote more effective prevention and treatment strategies. Risk factors appear to interact with gender as suggested by higher rates of some disorders (e.g., autism; addiction) in males and higher rates of other disorders (e.g., depression; anxiety) in females (Fombonne, 2003; Grant et al., 2009; Vigod and Stewart, 2009 ). Early life trauma increases susceptibility to depression, schizophrenia, post-traumatic stress disorder, addiction, and other disorders (Heim and Nemeroff, 2001; Yehuda et al., 2001; Gordon, 2002; Howes et al., 2004) and such effects can differ by gender (Goel and Bale, 2009) . The mechanisms by which gender affects vulnerability to develop stress-related disorders may involve epigenetic mechanisms (Dudley et al., 2011; Jessen and Auger, 2011) .
Early life manipulations can induce changes in gene expression that result in stable phenotypic alterations. DNA methylation is one type of epigenetic mechanism involved in cellular differentiation during development in which a methyl group is attached to the DNA preventing binding of transcriptional factors (Jones and Taylor, 1980) . This silences the gene and can have enduring phenotypic effects (Razin, 1998) . Epigenetic modification of gene expression and resulting changes in phenotype may be mediated via maternal care. Maternal behavior shapes the corticotrophin releasing factor-hypothalamic pituitary-adrenal (CRF-HPA) axis of adult offspring through epigenetic mechanisms (Champagne and Curley, 2009) . Glucocorticoid receptor (GR) feedback is greater and HPA axis responses to stress are more moderate in offspring of dams that show high amounts of pup-licking and arched-back nursing (Liu et al., 1997; Francis et al., 1999; Champagne and Meaney, 2001 
